Abstract
Introduction
Metal tracheostomy tubes are often used in children who require long-term tracheostomy, in patients who undergo laser surgery of the trachea, and in patients who have severe stenosis of the glottis or subglottis. The sense of permanence identified with metal tubes may lead patients or guardians to believe that these tubes do not need to be changed and/or cleaned with the same regularity as are polyvinyl chloride (PVC) and silicone tracheostomy tubes. Guidelines issued by the American Thoracic Society provide no clear recommendation on how often any type of tube should be changed. ' Because metal tubes can be used indefinitely, the lack 
Case report
A I5-year-old boy with a metal tracheostomy tube presented to our pediatric pulmonary team with bronchopneumonia. The patient had a history of brain damage secondary to cardiac arrest that had resulted in a prolonged episode of cerebral hypoxia and ischemia and subsequent encephalopathy 4 years earlier; the cardiac arrest had occurred following an emergency appendectomy. During that hospitalization, he had undergone a tracheostomy and he received a Shiley PVC tube. However, he subsequently experienced difficulty with the PVC tube because it was changed too infrequently, and hewas eventuallyswitched to a Jackson #5 metal tube. By the time he presented to our institution, the metal tube had not been changed in at least 3 years, although the inner cannula had been removed for periodic cleaning. The patient was referred to us for a tube change, which we attempted to perform in the clinic. However, the change proved to be too difficult , and we were unable to complete it. Therefore, we decided to change the tube in the operating room during a direct laryngoscopy and bronchoscopy that had been scheduled by the pediatric pulmonary team. (Given the lack ofimprovement in the patient's mental status since his episode of hypoxia and ischemia, decannulation was not considered.)
The patient was placed in a supine position and sedated without difficulty. His oropharynx, hypopharynx, and larynx were visualized with a Lindholm laryngoscope.
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His true vocal folds were noted to be atrophic, and it appeared that the right fold was mobile and the left was somewhat hypomobile. He was then placed in suspension, and his subglottic region was visualized with a 0°H opkins rod-lens telescope. The tracheostomy tube was visualized through the telescope, and it was noted that a large white cast of debris had formed around it (figure, A). The telescope was then advanced beyond the tube to allow for evaluation of the lower airway, the carina, and the mainstem bronchi. All of these structures appeared to be normal.
Next, the metal tube was removed and replaced without difficulty with a #4 cuffless adult Shiley PVC tube. However, the debris that had been attached to the metal tube remained lodged in the airway (figure, B). The debris was removed with an optical foreign-body extraction forceps with video assistance. The cast was removed in two parts without difficulty, leaving the airway clear ( figure, C) . The #4 Shiley tube was noted to be a good distance from the carina, and the fitting was appropriate.
The cast-a 2 x 1.3 x O.S-cm aggregate of multiple irregularly shaped, gray-brown, very firm , and possibly calcified fragments-was sent to the pathology laboratory for analysis. The specimen was made up of laminated necrotic and fibrinous debris; hematoxylin and eosin staining revealed bacterial colonization but no fungi.
Postoperativelyand during clinic follow-up,the patient did well. He was receiving home health nursing, and his new tube was being changed frequently.
Discussion
As noted earlier, no definitive guidelines exist regarding the frequency of tracheostomy tube changes, and no good objective data are available to serve as a basis for establishing them. In clinical practice, replacement schedules are quite variable, ranging from once a day to once a month.v" It appears that PVC and silicone tubes are generally changed once a week, and metal tubes less often.
Frequent tube changes theoretically lessen the risk that granulation material and/or secretions will accumulate on the tube and partially block the airway. While the formation of granulation tissue is a well-known complication,' the development of fibrinous peritubular concretions on long-term tubes and the subsequent formation of an airway foreign body during removal have not been well documented, possibly because metal tubes are much less used. Based on our experience and the limited amount of inform ation available in the literature, we recommend th at lon g-term metal tracheostomy tub es be changed un der direct visualization in the operating roo m. The accumulatio n of fibrin ous material on the tube over tim e may result in th e formation of an airway foreign body if the material beco mes dislod ged from th e tub e du ring rem oval. Direct visualization in the controlled setting of th e operating roo m facilitates th e retr ieval of such a foreign bod y and the management of any resultant complications that may arise. Preventing and man aging an airway obstruction, especially in an emergency situ ation, may be more difficult to accomplish in a clinic setting.
